ABSTRACT
INTRODUCTION
The world is trying to make sense of the ongoing war on terror as it is natural to contemplate how all facets of increase in the fatalities due to terrorist attacks after 2004. This is the time when the government of Pakistan and security agencies started operations against the terrorist groups and Pakistan is still paying the price in the form casualties and death. Table 1 shows segregation of terrorist attacks from year 2004 to 2013 (location wise, type of target wise and type of attack wise). One can see from the table that educational institutions are a major target of the terrorist attacks as 59% of the attacks were against them followed by military targets with 18%. The business community was on third number with a 16% target of the terrorist attacks. In type of attack category, bomb blasts are most common, followed by armed assault. Due to proximity to the Afghanistan and the tribal area of Pakistan, the KPK province is most affected by the terrorist attacks. Remaining paper is arranged as follows. In section two the literature review followed by theoretical framework and hypothesis development are discussed with details. Methodological issues are discussed in section three whereas section four and five are related to the results and conclusion respectively.
LITERATURE REVIEW
Recently Abadie and Gardeazabal (2008) studied the effects of terrorism in an integrated world economy. They defined terrorist activity (terr i,t ) as a one sided risk producing potentially adverse effects for the stock market. These adverse events also cost the economy as investors divert their investments to other countries that reduces the Foreign Direct Investment in (FDI) the country. Through empirical research, Abadie and Gardeazabal (2008) showed that terrorism may have large impact on the allocation of productive capital across countries. It was found that higher level of terrorist risks are associated with lower level of Foreign Direct Investment (FDI), even after controlling the other type of country risks. The magnitude of the estimated effect was found large, thus suggesting that the impact of terrorism may be substation in "open economy channel".
Earlier, Abadie and Gardeazabal (2003) also investigated the economic impact of conflict, in Basque countries.
Basque countries differ from other Spanish countries in the region due to different potential for economic growth.
Therefore, comparison not only reflected the effect of terrorism, but also the effect of pre-terrorism difference in the economic growth comparison. For analysis, two strategies were adopted; first the authors used a combination of other regions to construct a "synthetic" control region. Secondly, the study used the unilateral truce declared by ETA in 1998 as a natural experiment to estimate the impact of the conflict. It was found that after the outbreak of terrorism in the 1960"s, per Capita GDP in Basque countries dropped about 10% points relative to the synthetic control region without terrorism. Further, the stocks of the firms whose significant part of the business was in Basque country showed a positive relative performance when truce became credible and negative relative performance at the end of cease fire. Barros and Gil-Alana (2009 ) also reached at a similar conclusion. The core focus of their study was to investigate the effects of ETA terrorist actions on Basque country stock market. Their findings indicate an adverse effect through negative returns i.e. violence significantly reduces the stock market returns in the area. Further, they found volatility processes to be positively correlated with violence but statistically insignificant. Ahmed and Farooq (2008) investigated the impact of September 11, terrorist attacks on the volatility dynamics of the stock market in Pakistan through exponential GARCH (EGARCH) model and investigated the important time series characteristics, such as, first order time dependence on the mean & conditional variance. The conditional variance risk premium and the asymmetric response of the conditional variance to innovations changed during the post 9/11 period relative to the characteristics during pre-9/11 period. It was found that volatility behavior during the post 9/11 period is significantly different from pre-reform and post reform period. In contrast to pre-reform and past reform period AR(1) coefficients were negative during the post 9/11 period. Prior to 09-11-2001 period, the major reforms for capital markets in Pakistan were initiated i.e. formation of SECP in 1999. The author claimed that a shift in volatility dynamics were not due to reforms, but the unexpected beneficial effects of terrorist attacks of 9/11. Arin et al. (2008) tested the existence of causality effect between terrorists activities and stock market returns and volatility in six different countries through VAR-GARCH (1,1) in the mean model. The motivation of the study was to check whether terrorist events have an impact on investors" sentiments by looking at two dimensions (mean and variance) of stock returns. The empirical results suggested that the response to terror shocks varies across countries, but there is evidence of statistically significant causality effects both in the mean and variance among all six countries. It was found that index volatility has also an impact on stock market returns. Further, the magnitude of this effect is found larger in emerging markets. Johnston and Nedelescu (2006) They examined the reaction of the financial market in periods of extreme risk aversion. They included sinking of luxury ocean Liner Lustania by torpedo in 1915, Iraq"s invasion of Kuwait in 1990 and 9/11. They used event study methodology with appoint of view that if investors react favorably to an event then we expect positive abnormal returns and vice versa. They found that US market has become more resilient towards the terrorist activities in comparison to the past as it makes a quick recovery to pre-terrorists conditions. They argued that this increased market resilience is possibly due to the sophistication in banking/financial sector that provides adequate liquidity to promote market stability and squelch panic. commodity market by applying an event-study approach, a non-parametric methodology, and a filtered GARCH-EVT (Extreme Value Theory) approach. Swiss stock market was found to be highly affected by terrorists attacks while US stock market was the least affected. On the industry side, insurance and airline industries were found to be highly sensitive to terrorist attacks while banking industry was the least sensitive. Further, non-parametric approach was found to be the most appropriate method analyzing the impact of terrorism on financial markets.
THEORETICAL FRAMEWORK AND DATA
The daily Returns of KSE-100 index, ranges from 2006 to 2014 are taken as depended variable. Daily return is time series variable that is calculated with this formula RKSE= Ln ( ). Log of a variable is taken to smooth the variable and to normalize the return of variable. Whereas, the KSE t is closing price of KSE at time t, and KSE t-1 is opening price of KSE-100 index. Data regarding 2714 terrorism incidents is taken from the Global Terrorism Range of event windows is (-1,0,1) whereas, -1 for return one day before the incident, 0 for return at event day and 1 for returns after one day of the event. Furthermore, another set of dummy variables is also included in the study to investigate, if terrorist attacks on different regions of the country has the same effect on KSE-100 index or importance of the region is varied in term of impact on KSE-100 index returns volatility. D i is dummy variable that =1 if the incident took place in major cities of Pakistan, otherwise 0 whereas, "i" = major cities of Pakistan. Similarly, two more sets of dummy variables are introduced to capture the effect of type of target and type of attacks.
H 1 : KSE-100 index volatility pattern respond negatively to the terrorism events in country.
H 2 : KSE -100 index riskiness behaves differently to Locality, type of target and type of attacks.
METHODOLOGY
The ARCH and related models deal with the volatility and information effect on volatility of time series variables normally. Autoregressive Conditional Heteroskedasticity model is first developed by Engle (1982) . (2) Although ARCH and GARCH models are good to capture volatility as compare to regression techniques. But there is inherited limitation in ARCH and GARCH. These do not consider asymmetry in volatility. But logically it has been observed that bad news has greater magnitude of variation on volatility as compared to good news positive impact. So to solve this problem, Nelson (1991) came up with solution for problem of GARCH model that don"t capture asymmetric in volatility and introduced EGARCH Model. The equation of EGARCH model is as follows: (3) "γ" value confirm the existence of leverage effect. Leverage effect means that to what magnitude positive and negative news impact upon the volatility of stock returns.
Hence, GARCH (1,1) and EGARCH model are used in this study. GARCH model is used to measure the impact of terrorist attacks on the volatility of the stock market and EGARCH model is used to capture the leverage effect.
The equation of GARCH (1,1) model for this study is as under: (4) Whereas, B i D it is dummy variable to capture the effect of war against terrorism and an event of terrorism are three day window, one day before the event, on event day and on day after event windows. Next model,EGARCH captures the asymmetric effect. Equation of the model is as under:
Series of dummy variables are introduced in this study to capture the stock market returns before the occurrence of the event and at day of occurrence of the event and one day after the event.
The main purpose of setting three day window is to observe the pattern of the return of KSE-100 index in one day before the event, at day of event and post event. These dummy variables first capture the event effect and the three dummy variables are capturing the location of events, whereas purpose of location of event is to observe the effect of terrorism with respect to geographical area as Aslam (2014) investigated in their study that location of event is important due to development of province and city and its urbanization. Furthermore, these authors are of the view that location where stock market is located is more import in term of responsiveness to any terrorist activity.
Different type of attacks can influence the market return in different manner and terrorist action involves hostage and kidnapping has more significant influence as compared to the other type of attacks (Karolyi and Martell, 2006) .
Next four dummy variable are introduce to capture the effect of type of attack on return of KSE-100 index.
Before applying ARCH and GARCH model it is necessary to estimate ARCH effect in time series data set. We apply ARCH test developed by Engle (1982) to check whether time series data is hetroskedastic or homoscedastic. If data is hetroskedastic then we cannot use simple ordinary least square and need to switch on models like ARCH and GARCH. Hetroskedasticty means that the mean and variance of time series data is equal throughout the time period.
Following equation is used to test the heteroskedasticty of the model: Descriptive statistics are reported in Table- 1. Natural log of market return is taken and that"s why these results little meaningful here. The mean return of KSE-100 index is 0.000723. Explanatory variables are dummy variable
RESULTS
and mean values of dummy variable D-1, D1 and D0 is not important in this analysis because these variable are coded in the form of 0 and 1. Before applying ARCH and GRACH model it is necessary to test some basic assumptions to run these models that are heteroskedasticity effect in data, unit root and volatility clustering. If heteroskedasticity exit in data we cannot apply simple OLS and we have to find appropriate technique that like ARCH and GARCH models.
Heteroskedasticity can be tested through various methods and two of them are tested here, one is ARCH effect and second is Volatility Clustering. Another major assumption for time series data is stationarity of data and we have applied Augmented Dickey Fuller (ADF) test introduced by Dickey and Fuller (1979) . Assumption of Hetroskedasticty is tested and results are reported in Table 2 and Figure 1 . volatility of KSE-100 index given in figure 1 that period of low volatility generates the period of high volatility and period of high volatility generates another shock of low variation that lead us to conclude that the mean and variance of this time series is not same and data is not homoscedastic. 
Augmented Dickey Fuller Test
The second assumption of unit root is tested and results are given in Table- 2. The null hypothesis of "data has unit root" against the alternate that data is stationary is tested. The t-statistic value and its corresponding P-Value is 0.00 that is sufficient to reject the null hypothesis of data is unit rooted and leads us to accept alternate that is data is stationary or data is not unit rooted. Results of ARCH model are given in Table-4 one year lagged error term of KSE-100 is highly significant that means KSE-100 present volatility and variation is return based on past year returns as well. Father more we are interested to investigate the effect of terrorism events occurred in a country on the variation of returns of KSE-100.
For this purpose three dummy variable D0, D-1 and D1 are introduced to measure the effect on market returns as on the event date, on the day before the event day and one day after the event day respectively. The value of D0 is highly significant and negative that confirms that when the terrorist event takes place in country KSE behave negatively in term of return.
Robustness and model reliability is tested in Table- Reliability of ARCH model is tested in Table- The assumption of normality of residual is tested in Figure- The acceptable range of Skewness of data is -1 to 1 and the value of Skewness given in figure-2 is -0.50 whereas, value of kurtosis is deviate from acceptable range. 
Target Type
Divergent types of targets have different magnitude of riskiness for the stock markets and investors have accordingly diverse perception about the severity of attacks. They regard some attacks more dangerous for economy whereas others less. "***" shows significant at 1% level. Table test Results by type of target are reported in Table-6. and  Coefficients are positive and highly significant that means KSE-100 index returns effect with previous year volatility and variance of the previous year. The value of these coefficients also shows that the stock market significantly and rationally behaves to the news and event takes place in markets. Our variables of interest are four categories of attacks in the country. Four major types of targets are segregated namely; attacks on business operations, education institutes, journalist, and military. Results of Table-6 show that attacks on journalists have highest impact on the market returns as a journalist exaggerates even trivial issues when the media industry is attacked. Attacks on military are the second most important type that creates chaos for the stock market. The military is well organized and highly prestigious institution with significant powers. An attack on the military creates perturbation among investors that leads to uncertainty in the market. The third important attacks that affect the stock market is the business community.
Type of Attacks
As different types of targets have divergent impacts on the stock market, likewise, diverse types of attacks also differently impact the stock market. In this section, we have segregated four major types of attacks that are namely;
armed assault, assassination, hostage and bomb blast. Results are reported in Table-7 . Findings related to and   Coefficients are similarly as reported in Table-6 but the findings of types of attacks are different. It is worth noticing that all types of attacks have negative effect on KSE-100 index. Moreover, the hostage has highly negative and significant impact on the returns of KSE-100 index. These results are similar with previous researches (Chen and Siems, 2004); (Karolyi and Martell, 2006) . News of kidnaping the foreigner and local high profile person is highlighted in national and international electronic media overwhelmingly and thus creates the situation of unrest among investors that leads to higher negative impact upon KSE-100 index. Assassination may have less negative impact due to less number of incidents since war against terrorism is started. Although bombing attacks and armed assaults have a significant and negative impact on stock returns but with less magnitude. "***" shows significant at 1% level. Table test the volatility pattern of KSE due to location wise terrorism events.
Dependent variable is log of market returns and independent variable are KPK province of Pakistan, Karachi city and city with stock markets (Lahore, Islamabad and Karachi). KPK province of Pakistan, Karachi city and city with stock markets (Lahore, Islamabad and Karachi) are coded 1 where the attacks of terrorism had taken place in these locations otherwise 0. and GARCH(-1) are lagged error variance to capture the volatility pattern
Location Wise Analysis
This last section is related to the terrorist incidence effect on the returns of KSE-100 index with respect to location of incidence. Results of location wise analysis are provided in Table-8 . Overall results are similar to results reported in Table-6 and Table-7 with respect to alpha and beta coefficient. Moreover it is worth noticing that coefficient of variable "City with Stock Market" is statistically significant and positive. That means that incident in Lahore and Islamabad does not have significant negative impact upon return. The major reason behind this is no significant severe terrorist activity has been initiated in these two cities since war against terrorism is started. The security condition of these two cities is much better relative to other part of country. KPK province is highly suffered by terrorist attacks and that is why coefficient of KPK is highly negatively significant.
CONCLUSION AND POLICY IMPLICATIONS
During the previous decade, political, socio-economic and financial environment has drastically changed in Pakistan for various socio-political reasons. Since 9/11 attacks on USA, Pakistan took plentiful security measures against terrorist inside its territory. Military forces and Government of Pakistan collectively started operation against terrorist and in response of these operations militant groups started suicide booming attacks, target killing, bomb blast in mosques and public area that creates uncertain environment in Pakistan and thus financial and economic development also halt due to war against terrorism.
In this study, we investigated the impact of these terrorists" attacks on the KSE of Pakistan. Analysis of study concludes that both α and β value of ARCH and GARCH models are highly statistically significant that means Karachi Stock exchange current volatility is depend of past volatility and on variance of past volatility. It is also confirmed with these coefficients that KSE is highly responsive toward events happened in the region and behaves rationally. Additionally, KSE behaves negatively and significant on occurrence of terrorism event in country. But after one day, absorbing the negative effect due to bad event, KSE recovers itself and return become positive. That shows that KSE keeps high mean reverting point that is a good signal for economy. Furthermore, investigation of type of target concludes that terrorist attacks on journalists and military result in significantly negative returns of KSE whereas, all types of attacks have negative impact upon returns. Similarly, hostage and assassination highly impact upon returns of KSE-100 index.
If we combine the results of both types of analysis i.e. type of target, type of attack, we can conclude that hostage and assisnation of journalists and military personnel have significantly affected the stock market returns. Reason behind is that terrorism activity involving human being hostage or assisnation, is rapidly highlighted in electronic and print media nationally and internationally. Our results are similar with previously conducted study upon type of target for example (Chen and Siems, 2004; Karolyi and Martell, 2006) . Moreover, we have included location of event to investigate the impact of location on returns of KSE. Results of location confirm that terrorism event in KPK impact highly negatively upon KSE returns and Karachi is at number second.
This study urges the policy makers and Governmnt of the country to devise policies to strengthen safety and security situation in KPK and Karachi where terrorists event have seriously affected stock market return. This research has implications for further research at industry level, which industry has been significantly affected by these terrorists events. Other countries can also be included for further research and a larger sample can be analysed to assess if types of attacks, types of targets in other countries are same or different and whether they are affecting same or different types of industries, business units or institutions.
